The present study was conducted to assess vascular plant diversity in a modified habitat in Shivalik region. Extensive surveys were conducted to document the species in each season and identification was done with the help of regional floras. A total of 191 species comprising 181 species of angiosperms (176 genera and 76 families), 2 species of pteridophytes (2 genera and 1 family), and 8 species of gymnosperms (7 genera and 5 families) were observed. The dominant Angiosperms families include Asteraceae (18 genera and 18 species), followed by Fabaceae (16 genera and 18 species), Lamiaceae (8 genera and 9 species), Solanaceae (5 genera and 9 species), Amaranthaceae (7 genera and 8 species), Euphorbiaceae (4 genera and 8 species) and Apocynaceae (6 genera and 7 species). In Gymnosperms, 5 families were recorded which include family Pinaceae, Cycadaceae, Zamiaceae, Araucariaceae and Cupressaceae. In pteridophytes, only two species of the family Pteridaceae were recorded. The categorizations on the basis of species habit, 96 species were recorded as herbs, 23 shrubs, 48 trees, 14 climbers, 8 grasses and 2 species of ferns. On the basis of species economic importance, 111 species had medicinal value, 43 ornamental, 8 medicinal-edible, 8 fodder, 7 edible, 2 medicinalornamental, 2 edible-fodder, 1 medicinal-timber, 1 fuel-fodder, 1 fuel-timber-edible-ornamental, 1 medicinal-fiber, 1 medicinal-fuel-fodder-religious, 1 ornamental-fuel, 1 ornamental-religious, 1 condiment uses while rests of the 2 species have other uses. In terms of occurrence, 36.64% species were native, while 63.35% species were non-native. The study provides baseline information on a modified habitat in an important eco-region and would be helpful in monitoring the changes in future.
INTRODUCTION
India is one of the 19 megabiodiverse countries of the world and consists of 48,158 species of plants and 97,514 species of animals in its ten biogeographic regions. The Shivalik or sub-Himalayan region is the youngest and ecologically fragile mountains have been categorized under the Indo-Gangetic plains with unique significance which integrates ecosystem of Indo-Malayan and palaearctic regions (Shivkumar et al., 2010) . Shivalik Himalaya ranges over a stretch of 1500 miles long and 20 to 30 miles wide from the Indus to Brahmaputra in Assam (Kohli, 2002) . In Uttarakhand State, the Shivalik Himalaya covers Tarai-Bhabhar, Shivalik and lesser Himalayan zones which include the part of district Pauri, Tehri, Dehradun and Haridwar, etc .
Information on floral diversity of any region is a fundamental requirement to understand ecosystem type, biodiversity pattern and other ecological qualities pertaining to natural resource management and conservation planning at local, regional and global levels . Several studies have been conducted to understand vegetation diversity and pattern of Shivalik and its adjacent areas such as Upper Gangetic plains (Raizada, 1976) , Chakrata, Dehradun and Saharanpur (Kanjilal, 1979) , Mussoorie (Raizada and Saxena, 1984) , Shimla (Collet, 1980) , Garhwal Himalaya (Gaur, 1999; Sharma, 2013) , Rajaji National Park (Singh and Anand, 2002) , Dehradun (Adhikari, 2008 (Adhikari, , 2010 and Binog Wildlife Sanctuary (Kumar et al., 2012) . Outstanding work on economically important plant species was also done by various workers (Nadkarni, 1910; Jain, 1968; Chauhan, 1999; Prajapati et al., 2003; Rawat and Vashistha, 2011) .
Invasion of alien species has been considered a significant threat to an ecosytem which trigger the alteration of ecological characteristics of a habitat. Organisms immigrating to new habitats have been specified as alien, adventative, exotic, introduced and non-indigenous (Mack et al., 2000; McGeoch et al., 2010) . Invasive species may occur through accidental, import for a limited purpose and subsequently escape or persistent introduction on a large scale (Ehrenfeld, 2003) . These species affect natural ecosystem structure and function , although have significant ecological benefits too. Alien species differ in their nutrient requirement, mode of resource utilization which cause changes in soil structure and profile (Negi and Hajra, 2007; Raizada et al., 2008) . Invasion of exotic plant species might have significant adverse changes on the biodiversity and ecosystems functioning (Sharma and Raghubanshi, 2011) which further affect the environment as well as human health (Sekar, 2012) . Over the years, invasion of various alien species of diverse origin has been increased in India and reported mainly from regions like Doon valley (Negi and Hajra, 2007) , Kashmir Himalaya (Khuroo et al., 2007; Khuroo et al., 2010) , Uttarakhand (Tewari et al., 2010) , Uttar-Pradesh (Singh et al., 2010) , Himachal-Pradesh (Jaryan et al., 2013) , Assam (Das and Duarah, 2013) , Jammu (Kaur et al., 2014) , North-Eastern Uttar Pradesh (Srivastava et al., 2014) , Karnataka (Kambhar and Kotresha, 2011) , Madya-Pradesh (Wagh and Jain, 2015) , Delhi (Mishra et al., 2015) and Haryana (Singh and Mohammed, 2015) .
Over the years, as developmental activities are continuing to modify the natural ecosystem throughout the world, native floral and faunal species are continuously decreasing with their diminishing habitat. Therefore, it is important to document the current biodiversity status (diversity, life form, habitat, use values and phenological patterns) and monitor the changes in vegetation pattern over the time. Considering these facts, the present study has been conducted to assess plant diversity within the Doon University campus which would be important to monitor the change in near future and implementation of suitable management plan.
Study area
The present study was conducted in the Doon University campus, situated in the foot hills of Shivalik mountains, lying between 30°15'60''-30°16'10'' latitudes and 78°2'36''-78°2'50'' longitudes with an altitudinal range of 600 to 630 m asl and covering an area of approximately 0.199 km 2 (Patwal and Naithani, 2014) (Figure 1 ). It is situated in a mosaic of various habitat types which includes thick deciduous forest, riverine habitat, agricultural fields and human settlements. Tectona grandis, Shorea robusta, Terminalia alata, Anogeissus latifolia, Mallotus phillippensis and Melia azedarach are major tree species in the forest. The riverine habitat is constituted by river Rispana which flows through eastern side of the campus and further join Song River, a tributary of the River Ganga. The average temperature remains moderate year round ranging from 35 to 40°C in the summers to 15 to 25°C in winter. The average annual rainfall recorded for the area is 2073 mm and most of the rainfall received during the month of June to September. Due to its unique location in the vicinity of different habitat types, the campus consist suitable environmental conditions to supports a variety of floral and faunal species.
MATERIALS AND METHODS
Intensive plant surveys were conducted from August 2014 to December 2015 in different seasons, floral specimens were collected from different locations and identified with the help of relevant floras, book chapters and published literature (Raizada, 1976; Kanjilal, 1979; Raizada and Saxena, 1984; Collet, 1980; Gaur, 1999; Singh and Anand, 2002; Adhikari et al., 2010; Spatial location of major planted and wild tree species in Doon University campus: 1: Mimusops elengi (P), 2: Ficus benjamina (P), 3: Lagerstroemia indica (P), 4: Bambusa tuldoides (P), 5: Chukrasia tabularis (P), 6: Nyctanthes arbor-tristis (P), 7: Ceiba speciosa (P), 8: Ficus semicordata + Bauhinia purpurea (W), 9: Acacia catechu (W), 10: Dalbergia sissoo + Acacia catechu (W), 11: Melaleuca bracteata + Grevillia robusta + Putranjiva roxburghii+Jacaranda mimosifolia (P), 12: Dalbergia sissoo+Mallotus philippensis + Broussonetia papyrifera (W), 13: Erythrina crista-galli +Pinus roxbhurghii (P), 14: Neolamarckia cadamba (P), 15: Ficus religiosa + Tecoma castanifolia + Grevillia robusta + Aurocaria columnaris (P), 16: Magnolia champaca + Agathis robusta (P). W-Wild, P-planted. Angiosperms  Dicots  63 148 161 39 20 89 13 ----Monocots 7  19  20  2  2  7  1  8  --Gymnosperms  5  7  8  7  1  --------Pteridophytes  1  2  2  ----------2  Total  76 176 191 48 23 96 14 8  2 F = family, G = genera, S = species, T = tree, Sh = shrub, H = herb, Cb = climber, G = grass, Fn = fern.
et Rajendran et al., 2014) . For each species, information was collected on local name, altitudinal range, life form, flowering and fruiting periods. Information on economic importance and plant part used was collected through formal discussion with local people working as gardner and wage labour in the campus and from various earlier studies (Nadkarni, 1910; Prajapati et al., 2003; Kumar et al., 2012; Subramanion et al., 2013) . In addition, information on ornamental flora was assembled from local plant nurseries and botanical gardens in Dehradun. Additional information such as updated nomenclature of native and exotic plant species was generated through related websites like international plant name index (IPNI, 2015) , the plant list (2015), encyclopedia of life (EOL, 2015) , tropicos (2016) and the global biodiversity information facility (GBIF, 2015) . The nativity of the invasive plants has been recorded from published literatures (Champion and Seth, 1968; Negi and Hajra, 2007; Khuroo et al., 2007; Raizada et al., 2008; Reddy, 2008; Sharma and Raghubanshi, 2008; Weber et al., 2008; Khuroo et al., 2010; Singh et al., 2010; Tewari et al., 2010; Kambhar and Kotresha, 2011; Sekar et al., 2012; Sekar, 2012; Khuroo et al., 2012; Jaryan et al., 2013; Das and Duarah, 2013; Hiremath and Sundaram, 2013; Kaur et al., 2014; Srivastava et al., 2014; Wagh and Jain, 2015; Mishra et al., 2015; Singh and Mohammed, 2015) and further categorized according to their vernacular name, English name, altitudinal range, life forms (herb, shrub, trees, grass, climber and ferns), flowering fruiting periods, plant parts (leave, root, stems, rhizomes, bark, flowers, fruits, seeds and pods). Plants were further categorized according to their economic uses such as medicinal, ornamental, edible, timber, fuel, fodder, condiments and religious. Synonyms of plant species were not included to avoid the taxonomic inflation. (Table 1) . Family Asteraceae (18 genera, 18 species), Fabaceae (16 genera and 18 species), Lamiaceae (8 genera and 9 species), Solonaceae (5 genera and 9 species) were among the dominant families and are followed by Amaranthaceae (7 genera and 8 species), Euphorbiaceae (4 genera and 8 species), Apocynaceae (6 genera and 7 species), Araceae (5 genera and 5 species), Poaceae (5 genera and 5 species), Malvaceae (4 genera and 5 species) and Family Caesalpiniaceae, Verbenaceae, Moraceae, Asparagaceae (4 genera and 4 species in each families) are among the other (Figure 2 ). In gymnosperms, 8 species from 5 families (Pinaceae, Cycadaceae, Zamiaceae, Araucariaceae and Cupressaceae) were recorded, while 2 species of fern from family pteridaceae were recorded. Maximum flowering and fruiting period was observed in the plants throughout the year (20 species), followed by April to September (11 species), August to November (10 species), July to November (8 species), January to December (7 species), July to October (6 species), April to June (5 species), etc ( Figure  3 ).
RESULTS AND DISCUSSION

Economic importance of the species
Out of the recorded 191 species, all species were found to be used for various economic purpose which includes 111 (58%) medicinal, 43 (23%) ornamental, 8 (4%) medicinal-edible, 8 (4%) fodder, 7 (4%) edible, 2 (1%) medicinal-ornamental, 2 (1%) edible-fodder, 1 (1%) medicinal-timber, 1 (1%) fuel-fodder, 1 (1%) fuel-timberedible-ornamental, 1 (1%) medicinal-fiber, 1 (1%) medicinal-fuel-fodder-religious, 1 (1%) ornamental-fuel, 1 (1%) ornamental-religious, 1 (1%) condiment uses, while rests of the 2 (1%) species have other uses (Figure 4 ). In terms of part used for economical and ethno-botanical value, a total of 49% species leaves are used which is followed by root 12%, fruits 12%, bark 7%, seeds 5%, stem 6%, flower 6%, tubers 2% and of 1% pods ( Figure  5 ).
Species of medicinal value
Most of the plant species recorded from the study site are highly medicinal in nature. Some important herbaceous medicinal plants from the study site are Acyranthus aspera L., Centella asiatica (L.) Urb., Calotropis procera (Aiton) Dryand., Dioscorea bulbifera L., Chamaesyce hirta L., Asperagus adscendens Buch.-Ham.ex Roxb., Apr- Erythrina suberosa Roxb., Ficus palmata Forssk.,
Elaeocarpus ganitrus (Roxb.) and Bauhinia purpurea (L.) Benth. are important medicinal plants.
Nativity
Among the 191 recorded species, 70 (36.64%) are native, while 121 (63.35%) are non-natives or exotic species. Thus, the study reveals that the floristic diversity is dominated with exotic species and most of them are planted for ornamental purposes in the campus.
Native plant species
The native species diversity within the University campus 
were among the other naturally grown exotic species.
Exotic ornamental species
Among the recorded species, 63.35% species are nonnatives or exotic. Some of these species are critical to native biodiversity and its ecological and socio-economic framework. Despite the fact, non-native or exotic species generally considered as noxious. However, they also play a significant role in ecological restoration, soil conservation and generating new socio-economic prospects. 
Origin of invasive species
A total of 11 geographic provinces were recorded in terms of species origin or nativity for the present study. The Tropical America contributed to the maximum percentage of species 61 (31.94%) followed by Asia (excluding Indian sub-continent) 20 (10.47%), Tropical Africa 12 (6.28%), Europe 10 (5.24%), Australia 7 (3.66%), Madagascar 5 (2.62), Eurasia 4 (2.09%), Mediteranean 2 (1.05%), Mascarene Islands 1 (0.52%), New Caledonia 1 (0.52%) and the West Indies 1 (0.52%). American continents have also contributed to majority of invasive species in other parts of India like Doon Valley and Uttarakhand (Negi and Hajra, 2007; Sekar et al., 2012) , Indian Himalayan region (Sekar, 2012) , Uttar Pradesh (Singh et al., 2010; Srivastava et al., 2014) , Himachal Pradesh (Jaryan et al., 2013), Karnataka (Kambhar and Kotresha, 2011) , Madhya Pradesh (Wagh and Jain, 2015) , South Western Ghats , Darjiling Himalaya (Moktan and Das, 2013) , Tamil Nadu (Narasimhan and Arisdason, 2009). The findings from literature and discussions with local inhabitants indicate that several invasive species are also used for various other purposes. For example, leaves of A. spinosus are edible and used as fodder while leaves and stem of G. parviflora are used for medicinal (anti-itch) as well as fodder purposes while Tagetes erecta is considered and used as religious plant species. A total of 67 species were reported to use for medicinal purposes by the local inhabitants and 42 exotic species planted for ornamental purposes within the campus. The economic uses of 3 species namely Barbarea vulgaris R.Br., Ipomoea triloba L. and Pteris vittata L. are not known ( Table 2) .
The vegetation pattern is crucial for the existence of various faunal species in any habitat. The unique floral diversity within the University campus provides suitable habitat to a number of wild faunal species including mammals (7), avifauna (138), reptiles (8), lepidopteron (41) and other insects (Balodi et al., unpublished (Gosper et al., 2005; Ruxton and Schaefer, 2012) . However, seed dispersal of invasive species through avian communities in the important eco-regions like Shivalik could have adverse ecological consequences on the native flora.
Conclusions
The study provides baseline information on floristic diversity of a modified habitat from riverine and agricultural to concrete jungle and plantation in Shivalik landscape. These finding would be important in monitoring the changes in vegetation pattern in the near future. At present, the exotic floras dominate the native flora and are important in terms of influencing local environmental condition of the habitat. The flowering period of plants species of different origin would help in prediction of climate change over the years and role of interaction between local environmental conditions as well as their native behavior. Regular monitoring of vegetation and scientific inputs are crucial to promote native species and proper management of floristic diversity is crucial as they provide unique habitat to more than 138 bird species (used for perching, foraging, nesting, breeding, etc) and about 41 lepidopteron species. Further studies on their beneficial uses through phyto-chemical investigation would be important to conserve the important gene flow in a managed landscape to validate and sustain their ethno-medicinal importance.
